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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND ADHESIVE SHEET OR THE LIKE FOR SURFACE 
PROTECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the manufacture of a semiconductor device which is improved in 
manufacture operability, suppresses the occurrence rate of defectives by process reduction, and avoids various 
troubles due to penetration of water at the time of reverse-surface polishing. 

SOLUTION: When a semiconductor device is manufactured, the adhesive sheet, etc., for surface protection is 
stuck on the top surface of a semiconductor wafer which has a circuit formed on its top surface and also has a 
resist material thereupon, the back surface of the wafer is polished while the said top surface is protected, and 
the adhesive sheet, etc., is peeled off and then has the resist material removed from the said wafer and 
transferred thereto. 
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CLAIMS 



[Claim(s)] 

[Claim 1]The pressure sensitive adhesive sheets for surface protections are stuck on the above-mentioned 
surface of a semiconductor wafer which a circuit is formed in the surface and has a resist material on this in 
manufacture of a semiconductor device, A manufacturing method of a semiconductor device grinding a rear face 
of the above-mentioned wafer where the above-mentioned surface is protected, exfoliating in the above- 
mentioned pressure sensitive adhesive sheets subsequently, making the above-mentioned pressure sensitive 
adhesive sheets execute transfer attaching for the above-mentioned resist material, and removing from the 
above-mentioned wafer. 

[Claim 2]A manufacturing method of the semiconductor device according to claim 1 which has unevenness of a 
maximum of 3-200 micrometers in a circuit formation side of a semiconductor wafer. 

[Claim 3]A manufacturing method of the semiconductor device according to claim 1 which has a surface- 
protection film further a passivation film or on this in a circuit formation side of a semiconductor wafer. 
[Claim 4]A manufacturing method of the semiconductor device according to claim 1 which has an ink dot or a 
vamp in a circuit formation side of a semiconductor wafer. 

[Claim 5]A manufacturing method of the semiconductor device according to any one of claims 1 to 4 which 
stiffens the above-mentioned pressure sensitive adhesive sheets before the pressure sensitive adhesive sheets 
for surface protections have a hardened type adhesive layer and it exfoliates in the above-mentioned pressure 
sensitive adhesive sheets after grinding of a wafer back face. 

[Claim 6]With the pressure sensitive adhesive sheets for surface protections used for a manufacturing method 
of the semiconductor device according to claim 5, ******, Weight average molecular weight on a film base which 
penetrates ultraviolet rays to acrylic-acid-alkyl-ester (meta) system polymer of 300,000-2 million. Per this 
polymer 100 weight section, zero to nonvolatile low molecular weight body 200 weight section which has one or 
more polymerization nature carbon-carbon double bonds, The pressure sensitive adhesive sheets for surface 
protections providing an ultraviolet curing type adhesive layer in which it makes it come to contain 0.1 to 
photopolymerization initiator 10 weight section, and which will be 5 or more times after an initial elastic 
modulus's hardening 

[Claim 7]The pressure sensitive adhesive sheets for surface protections according to claim 6 whose thickness of 
an ultraviolet curing type adhesive layer is not less than 20 micrometers 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to pressure sensitive adhesive sheets for surface protections used 
for this, such as a sheet shaped and tape shape, concerning the manufacturing method of a semiconductor 
device. 
[0002] 

[Description of the Prior Art]After formation of a circuit element or wiring, the semiconductor device forms the 
passivation film in an entire wafer surface, in order to protect the surface. In order to electrically connect with 
external wiring, on this passivation film, patterning by resist is performed, a passivation film is etched into a mask 
for this resist, and the through hole is vacated. Needlessness and a ****** resist material are usually removed 
by a solvent or Usher. Then, in order to make thickness of a wafer thin, the adhesive tape for surface 
protections is stuck on a wafer surface, and where the above-mentioned surface is protected, the wafer back 
face is ground. 

[0003]Surface-protection films, such as a polyimide film about 1-15 micrometers thick, may be provided on the 
above-mentioned passivation film. Since the example changed before [ instead of after the grinding operation of 
a wafer back face ] a grinding operation is increasing, marking of the inspection of a circuit is carried out in ink 
on poor CHITSUPU by the above-mentioned inspection as a tendency in recent years and inferior goods are 
identified, It also becomes that a grinding operation is presented where an ink dot about 10-40 micrometers high 
is provided in a wafer surface. The example which provides a vamp about 20-100 micrometers high in a wafer 
surface is also increasing by the increase in the package form of a chip-size package etc., and the above- 
mentioned grinding operation may be presented in this state. 
[0004] 

[Problem(s) to be Solved by the Invention]Thus, in manufacture of the conventional semiconductor device, A 
solvent or ashing removes needlessness and a ****** resist material after the etching process of a passivation 
film, The problem to which work takes time and effort, and an incidence rate poor since there are many 
processes becomes high since the troublesome process of grinding a wafer back face is required where it stuck 
the adhesive tape for surface protections on the wafer surface after that and the above-mentioned surface is 
protected is ******. It is ****** for protection of the wafer surface by attachment of the adhesive tape for 
surface protections to be unable to say that it is enough, but for water to trespass upon a wafer surface at the 
time of back grinding, and to bring about various evils. 

[0005]It is observed especially notably [ when providing surface-protection films, such as a polyimide film, on a 
passivation film or establishing the above mentioned ink dot and vamp ], and such evils are a big problem and 
intermediary ****. When the level difference of the scribe line part provided in a wafer surface for dicing in the 
above-mentioned mode and other portions becomes large and the adhesive tape for surface protections is stuck 
on this, this, A crevice arises in a scribe line part, the water for cooling / washing invades into the above- 
mentioned crevice at the time of back grinding, and contamination of a scribe line part, etc. are caused, and 
when extreme, it is for waters invading on a circuit and causing evils, such as a wafer crack and contamination 
of an aluminum pad part. 

[0006]An object of this invention is to provide the manufacturing method of the semiconductor device which 
avoided the evil of the versatility which originates in the water entry at the time of back grinding further which 
has improved manufacturing workability and suppressed the poor incidence rate by process reduction in the light 
of such a situation. 
[0007] 

[Means for Solving the Problem]In order that this invention persons may attain the above-mentioned purpose, as 
a result of inquiring wholeheartedly, after an etching process of a passivation film, Stick a pressure sensitive 
adhesive sheet for surface protections from on that, protect a wafer surface, without removing needlessness 
and a ****** resist material by a solvent or ashing, and a wafer back face is ground in this state, Since transfer 
attaching is executed for the above-mentioned resist material by this sheet, it exfoliates in this sheet and one 



and removal of a resist material and grinding of a wafer back face can be substituted for one process in this 
case if the above-mentioned pressure sensitive adhesive sheet is exfoliated after that, fabrication operation is 
easy, Can suppress a poor incidence rate by reduction of processes, and, moreover, a good result is obtained by 
protection of a wafer surface, It knows that evils, such as contamination of a scribe line part by a water entry, a 
wafer crack, and contamination of an aluminum pad part, can be avoided even when surface-protection films, 
such as a polyimide film, are provided on a passivation film or an ink dot and a vamp are established, and is 
****** for completing this invention. jj 
[0008]Namely, this invention sticks the pressure sensitive adhesive sheets for surface protections on the 
above-mentioned surface of a semiconductor wafer which a circuit is formed in the surface and has a resist i 
material on this in manufacture of a semiconductor device, Where the above-mentioned surface is protected, 
grind a rear face of the above-mentioned wafer, and subsequently it exfoliates in the above-mentioned pressure 
sensitive adhesive sheets, A manufacturing method (claims 1-4) of a semiconductor device making the above- 
mentioned pressure sensitive adhesive sheets execute transfer attaching for the above-mentioned resist 
material, and removing from the above-mentioned wafer is started, Before the pressure sensitive adhesive 
sheets for surface protections have a hardened type adhesive layer and it exfoliates in the above-mentioned 
pressure sensitive adhesive sheets after grinding of a wafer back face especially, a manufacturing method (claim 
5) of a semiconductor device of the above-mentioned composition which stiffens the above-mentioned pressure 
sensitive adhesive sheets can be provided. 

[0009]This invention as pressure sensitive adhesive sheets for surface protections which have a hardened type 
adhesive layer used for a manufacturing method of the above-mentioned semiconductor device, Weight average 
molecular weight on a film base which penetrates ultraviolet rays to acrylic-acid-alkyl-ester (meta) system 
polymer of 300,000-2 million. Per this polymer 100 weight section, zero to nonvolatile low molecular weight body 
200 weight section which has one or more polymerization nature carbon-carbon double bonds, The pressure 
sensitive adhesive sheets for surface protections (claim 6) providing an ultraviolet curing type adhesive layer in 
which it makes it come to contain 0.1 to photopolymerization initiator 10 weight section, and which will be 5 or 
more times after an initial elastic modulus's hardening. Thickness of the above-mentioned ultraviolet curing type 
adhesive layer can provide especially the pressure sensitive adhesive sheets for surface protections of the 
above-mentioned composition which is not less than 20 micrometers (claim 7). 
[0010] 

[Embodiment of the Invention]The pressure sensitive adhesive sheets for surface protections used for this 
invention provide an adhesive layer on a base material film, and it is taken as gestalten, such as a sheet shaped 
and tape shape. The plastic film whose thickness of a polyester film etc. is usually 10-1,000 micrometers is used 
for a base material film, In addition, a nonwoven fabric, textiles, or a net (for example, net for 400 or less 
meshes/inch of screen-stencil) etc. whose thickness which consists of synthetic fibers, such as a nylon fiber 
and polyester fiber, is usually 0.1-2 mm is used. 

[001 1]The above-mentioned plastic film has a preferred film 50kg/mm2 of whose moduli of elasticity in tension 
measured as a raw material which is rich in elasticity according to JIS-K-7127 are the following (up to usual 
[ 0.1kg/mm2 ]). A polyethylene film, an ethylene propylene rubber film, and ethylene-ethyl (meta) acrylate have a 
polymer film, an ethylene-vinylacetate copolymer film, etc. other than a polyester film. These films may perform 
proper surface treatments, such as corona treatment, to the field in which an adhesive layer is provided, and 
may improve the anchoring nature of an adhesive layer. 

[0012]As for the adhesive layer provided in such a film base, not less than 20 micrometers of thickness shall 
usually be not less than 30 micrometers preferably (to usual [100 micrometers of]), and ****** of ****** is 
[ this ] also good at a hardened type in an un-hardening type. In this invention, in order to protect the surface of 
the wafer by which circuit formation was carried out and to carry out the strip of the resist material of a wafer 
surface finely, a hardened type adhesive layer, especially an ultraviolet curing type adhesive layer are preferred. 
[0013]As pressure sensitive adhesive sheets for surface protections which have an ultraviolet curing type 
adhesive layer, Weight average molecular weight on the film base which penetrates ultraviolet rays to acrylic- 
acid-alkyl-ester (meta) system polymer of 300,000-2 million. The nonvolatile low molecular weight body which 
has per this polymer 100 weight section and one or more polymerization nature carbon-carbon double bonds. (It 
is hereafter called a hardenability compound) Preferably zero to 200 weight section 20 to 200 weight section, 
Include 0.1 to photopolymerization initiator 10 weight section, and an isocyanate cross-linking agent and other 
additive agents usually as occasion demands 100 or less weight sections, The pressure sensitive adhesive 
sheets for surface protections which it makes it come 20 or less weight sections preferably to contain, to which 
it becomes 5 or more times after an initial elastic modulus's hardening, and adhesive strength falls in connection 
with this and in which thickness has a not less than 20-micrometer ultraviolet curing type adhesive layer are 
mentioned. 

[0014]There are a copolymer with the homopolymer, the above-mentioned monomer, carboxyl group or hydroxy! 
group content monomer of acrylic acid alkyl ester (meta), or other monomers for refining, etc. in the above- 



mentioned acrylic-acid-alkyl-ester (meta) system polymer. Specifically Butyl acrylate (BA), ethyl acrylate (EA), 
2-ethylhexyl acrylate (2-EHA), methyl acrylate (MA), Methyl methacrylate (MMA), vinyl acetate (VAc), 
acrylonitrile (AN), Copolymers, such as acrylic acid (AA) and hydroxyethyl acrylate (HEA), are mentioned, these 
synthesizing methods in particular are not limited, but publicly known solution polymerization, emulsion 
polymerization, mass polymerization, etc. are mentioned. As a hardenability compound, poly ethylene glycol di 
(metha)acrylate, There are dipentaerythritol hexa (meta) acrylate, Tori methylol-pro pantry (meta) acrylate, 
tetramethylol METANTORI (meta) acrylate, oligoesters (meta) acrylate, urethane (meta) acrylate system jj 
oligomer, etc. As a photopolymerization initiator, they are benzoin, benzoin ethyl ether, dibenzyl, benzophenone, a - 
dodecyl thioxan ton, and benzyl dimethyl ketal, [Dimethoxy (phenyl)] Methyl phenyl ketone etc. are mentioned. i 
[0015]In this invention, a semiconductor device is manufactured as follows using such pressure sensitive 
adhesive sheets for surface protections. First, the pressure sensitive adhesive sheets for surface protections 
are stuck on the above-mentioned surface of the semiconductor wafer which a circuit is formed in the surface 
and has a resist material on this. In that case, with application of pressure and/or heating, familiarize the above- 
mentioned sheets with the above-mentioned resist material, it is made to fully stick, and a wafer surface is 
protected uniformly. 

[0016]Here, it has the unevenness of a maximum of 3-200 micrometers formed in the circuit formation side of 
the above-mentioned wafer at the process till then. Unevenness means unevenness with a height [ from the 
lower one ] of 3-200 micrometers among a scribe line or an electrode pad part here. A passivation film is 
formed, the etching process is carried out via the resist material on it, and surface-protection films, such as a 
poly IMITO film, may be provided on this passivation film. The ink dot may be provided in the circuit formation 
side of the above-mentioned wafer for discernment of after-inspection poor CHITSUPU of a circuit, or the vamp 
may be provided in it. 

[0017]Next, where a wafer surface is protected in this way, a wafer back face is ground and a semiconductor 
wafer is made into desired thickness. Although grinding is performed according to a conventional method and the 
water for cooling / washing is injected with high voltage in that case, Since the above-mentioned sheets have 
stuck to a resist material, one, and an intermediary wafer surface, the water entry to a wafer surface is 
preven ted, contamination of a scribe line part, etc. are caused, or water invades on a circuit, and there is no fear 
in particular of causing evils, such as a wafer crack and contamination of an aluminum pad part. 
[0018]After grinding of this wafer back face, when the above-mentioned pressure sensitive adhesive sheets are 
hardened type things, ultraviolet rays etc. are irradiated with and stiffened, adhesive strength is reduced, and it 
exfoliates in these pressure sensitive adhesive sheets for surface protections after that, and the above- 
mentioned pressure sensitive adhesive sheets are made to execute transfer attaching for the above-mentioned 
resist material, and it exfoliates from the above-mentioned wafer. Thereby, since removal of the resist material 
of a wafer surface and grinding of a wafer back face can be attained simultaneously, compared with the former, 
the manufacturing workability of a semiconductor device is improved and a poor incidence rate can be 
suppressed by reduction of a routing counter. And since the evil by a water entry is avoided at the time of 
grinding of said wafer back face, it can contribute to decline in a poor incidence rate further, and the yield of a 
final product can be improved greatly. 

[0019]The pressure sensitive adhesive sheets for surface protections are stuck after the etching process of a 
passivation film as mentioned above on the resist material which remains in a wafer surface, and it is made to 
exfoliate in one in the above-mentioned resist material and the above-mentioned sheets after grinding of a wafer 
back face in this invention. However, apply a resist material for the another purpose after removal of the above- 
mentioned resist material in addition to this method, and the above-mentioned resist material which performed 
the necessary etching process etc. is received, The various modification which does not deviate from the 
technical thought of this invention, such as performing attachment of the same pressure sensitive adhesive 
sheets for surface protections as the above, grinding of a wafer back face, and one exfoliation with the above- 
mentioned resist material after this grinding and the above-mentioned sheets, is possible. 
[0020] 

[Example]Below, the example of this invention is indicated and it explains more concretely. That it is with a part 
shall mean a weight section hereafter. The initial elastic modulus of an adhesive layer is measured by the 
following methods. 

Measurement environment of initial elastic modulus> 22 **-24 **, 35%RH - 50%RH <measuring method of an 
initial elastic modulus> (initial elastic modulus of after-hardening) 

(1) It is the shape of a strip of paper (it starts in 10x50 mmx binder thickness of 50 micrometers, and a 
measuring sample is made.) about the tape which stuck the separator. 

(2) Irradiate a measuring sample with UV two times 500 to 1000 mJ/cm with addition light volume with a high 
voltage Hg lamp. 

(3) Remove the separator of a measuring sample. 

(4) Insert a measuring sample with a zipper jig. (A 10-mm interval is vacated in the length direction, and both 



ends are inserted into it) (5) omnipotent tension tester pulls a zipper jig in the direction kept away respectively 
180 degrees. 

(6) Trace the rebounding action at that time (power) on a chart. 

(7) Measure the traced inclination and consider it as an initial elastic modulus. (S~S characteristic) 

except for not carrying out (2) UV irradiation of (the initial elastic modulus before hardening) — the same [0021] 
The monomer mixture which consists of 80 copies of example 1 acrylic-acid n-butyl, 1 5 copies of ethyl acrylate, 
and five copies of acrylic acid, Using 150 copies of ethyl acetate, and 0.1 copy of azobisisobutyronitrile, solution ■ 
polymerization was performed at 60 ** under the nitrogen air current for 1 2 hours, and polymer solution A in ; 
which weight average molecular weight contains the copolymer of 500,000 was obtained. \ 
[0022]In this solution A, to 100 copies of copolymers, ten copies of polyethylene-glycols diacrylate, Add ten 
copies of dipentaerythritol hexaacrylate, and 30 copies of trim ethylol propane triacrylate, and further Three 
copies of diphenylmethane diisocyanate, [Dimethoxy (phenyl)] Three copies of methyl phenyl ketone was mixed 
uniformly, and the ultraviolet curing type binder solution was prepared. 

[0023]On the 50-micrometer-thick polyester film, this binder solution was applied so that the thickness after 
desiccation might be set to 35 micrometers, and it was dried for 3 minutes at 130 **, and the ultraviolet curing 
type pressure sensitive adhesive sheet for surface protections was produced. The 180-degree exfoliation 
adhesive strength to the silicon wafer in front of the ultraviolet curing of this pressure sensitive adhesive sheet 
is 250g/10mm width, and the exfoliation adhesive strength after ultraviolet curing is 13g/10mm width, and it is 
The initial elastic moduli before hardening of an adhesive layer and after hardening were 0.58Mpa (0.06 
kgf/mm2) and 3.5Mpa (0.36 kgf/mm2). 

[0024]To the 8-inch silicon wafer (730 micrometers in thickness) which has the negative-resist material whose 
thickness which it has a desired circuit in a wafer surface, and a passivation film is formed in the next all over 
the, and remains after the etching process is 5 micrometers/The above-mentioned ultraviolet curing type 
pressure sensitive adhesive sheet for surface protections was stuck by pressure and stuck on a 90 ** heating 
plate. In this state, with a polish device ("DFG840" by a disco company), the rear face of the above-mentioned 
wafer was ground so that it might be set to finishing granularity #2000, and last 280 micrometers in thickness. 
[0025]After grinding in this way, with the high-pressure mercury lamp, it irradiated with ultraviolet rays with the 
dose of 900 mj/cm2, and the above-mentioned pressure sensitive adhesive sheet for surface protections was 
stiffened. After this hardening, when peeling operation of the above-mentioned pressure sensitive adhesive 
sheet was carried out, the resist material was able to carry out the strip to this pressure sensitive adhesive 
sheet and one. Removal of the above-mentioned resist material and grinding of a wafer back face can be 
performed at once by this, Since manufacturing workability was able to be improved, and the incidence rate of 
inferior goods was also able to be reduced and the evil by the water entry to a wafer surface was not seen at 
the time of the further aforementioned grinding, the yield of the final product was able to be raised greatly. 
[0026]In the above-mentioned Example 1, form surface-protection films, such as a polyimide film, again on the 
passivation film of the wafer surface by which circuit formation was carried out, or, Even when it had 
composition which provides an ink dot and a vamp in this wafer surface, water did not invade at the time of 
grinding of the above-mentioned wafer back face, and it was checked that evils, such as contamination of a 
scribe line part, a wafer crack, and contamination of an aluminum pad part, are avoidable. 

[0027]20 copies of polyethylene glycol dimethacrylate and 30 copies of dipentaerythritol hexaacrylate are added 
to example 2 polymer-solution A to 100 copies of copolymers, Except having mixed uniformly the still more 
nearly same isocyanate cross-linking agent and photopolymerization initiator as Example 1, like Example 1, the 
ultraviolet curing type binder solution was prepared and the ultraviolet curing type pressure sensitive adhesive 
sheet for surface protections was produced like Example 1 using this. The 180-degree exfoliation adhesive 
strength to the silicon wafer in front of the ultraviolet curing of this pressure sensitive adhesive sheet is 
200g/10mm width, and the exfoliation adhesive strength after ultraviolet curing is 6g/10mm width, and it is 

The initial elastic moduli before hardening of an adhesive layer and after hardening were 0.85Mpa (0.087 
kgf/mm2) and 5.1 Mpa (0.52 kgf/mm2). 

[0028]Next, use the this ultraviolet curing type pressure sensitive adhesive sheet for surface protections, and by 
the same method as Example 1. It stuck on a desired circuit, a passivation film, and the 8-inch silicon wafer that 
has negative-resist material, the wafer back face was ground, the above-mentioned pressure sensitive adhesive 
sheet was stiffened after this grinding, and peeling operation was carried out. As a result, as for a resist material, 
it is ** and ** that it is what can carry out a strip to a pressure sensitive adhesive sheet and one, and can aim 
at improvement of manufacturing workability and reduction of the incidence rate of inferior goods like Example 1, 
and the evil in particular by a water entry is not seen at the time of grinding of a wafer back face, but can 
improve the yield of a product greatly. 
[0029] 

[Effect of the Invention]With as mentioned above, the manufacturing method of this invention using the pressure 
sensitive adhesive sheets for surface protections. The fabrication operation of a semiconductor device can 



become easy, and a poor incidence rate can be suppressed by reduction of processes, and evils, such as 
contamination of the scribe line part by a water entry, a wafer crack, and contamination of an aluminum pad part, 
can be further avoided at the time of wafer grinding. 
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«3**S2 0jumJ2U:. «f 4 b< te3 0 jum 
EJLh (»* 1 00jum£T*) kSilfctW**). -Til 

fctJWCs taB^rtSftft^x^NCoaBtftHL*^ 1 ? 

[0013] si«wbfficott*ffl«&*"r^*®«^ 

WJifc. SM^^HF*^ 077— 2 0 07JO (* ? ) 

- 1 o ommuhtz o . i^mi-^^S: i 

0~2 0 0M». ffi 0 — 2 0 0M 

awiootttamaTs »4u<t±2o«t«iaT** 

fcrffV^eH^^WKT-t* . 2 0 mJ2Lh<0«M» 

[0014] ±IEcO ( ^ ^ ) T? 'J;H7/K^xXf 
;WR#U ( -X ^ ) U ;H7/K;i/xxf 

A) , xf^T^'Jlz-h (EA), 2-x^;I^s^v 
;PT^yV— b (2 ~EH A) s ^f;WJl/- b 

(MA) , ^f/W?^JWb ( MM A ) , »»t:^. 
;W (VAc ) , T^UnxbU/P (AN) , T^U/V-S 

(AA) . hKn^yXf/Wyiz-b (HEA) . 

(^^) r^ui^— b. yXy^x'jx 
y b— /I^s^ (^^) T^UW- b. b^fn-^ 
(^^) T^yv—K fb7^fn-;l. 

y^yby (^^) r^y b. *y^xxf*7K^ 

^) T?yu— bs ^i/^v (^^) 7?yi/-biR* 

yrr^-*if3&«*6. aea^HBWJktTtis o-vw 

^yvMyxf;i/X-f/k Kyy'y 
b^r>- (7X^/1/) 3 ^f/l/7X^ 
[0015] *3WHte:BvvCtt, ^icoJ: 

5^ri>o 4-r. ^m^nu»*«^s<i«r^±^u^b 



(4) 
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[0016] <I<IT\ iB^xy^EIBJPflSfflfctt. * 
iliWIg^«Stlfc«*3-2 0 0//m^IH3fl^ 

* ? V o V yJT3&> fe^SS3- 200/xmC?) 

KM t*y h**R»Mrc v*fc 0 . A>r#l&tt£ft 
[00 17] orfcs ^^XA^lSrftlUc 

[0018] ZC0^x.^mffic0W$m. IMtcoWii'- 

[0019] *r*5. *»WCJ4. la^i^fc, 
B\ ^xy>«H<owmtt^±IB^^ hWfc-fcBS'— > 

[0020] 

[HMEffif] oil:, ^Hjo^ffiMSrlBmLT. J: Oft 



<mm&mnnjmm> 2 2°c-2 4*c. 35 %rh- 

5 0%RH 

( 1 ) ^N°l/-^^IiO^/^7 x --r^MW (10X50 
mxWBXW* 5 0 ju mfcflj 0 Hi LlSfyr/P^ff 

( 2 ) MSlfyT/MCWJEHg? y TTU VSr«H3t*T 
500— lOOOmJ/cm 2 BBfthf 6 <> 
( 3 ) fflS^^VWOHr^I/-? 
( 4 ) aje-tf-yr/^?** >y ^It»o 
fclOM^IBPitffltTlWi**tT ) ( 5 ) TfiBRSDK 

(7) bl/^Lft«*t«SL«W»tt*tt4. 

miwmwm i m) (2) uvjH»t*v^iawi 
[0021] mam 1 

^;l/150gj5. TVb'X^fyyfn^bU/l'O. 1SP£ 
fflWC. HSRjROT. 6 0°Cn 2 BffiWaa^Sfr 

[0022] CK?5»jRA(C, ft*^#:l 0 0*te»L 

^fn-;W?yhyr?yu- b3O0^JPx.. $ 
feCi/'7X-;M?y^V^7*- h3SfSh. 
b^ry (7X-;K ] ^f-;W7Xx;^by3gRhSr. 

[00 23] I^ffifMI^, »3#5 0jum<O#y 
XXf^7^f^±C> ««M*^*S*«3 5Aemi:*6 

i a itzmm l . now »rir« lt . h^hkami: 

eo^HRWMtHKO^U ny^x;Nk::*tt& l 8 0JK*i« 

fg*^j{42 50g/l OmmilSTS) 0 . 4fc*>NWBfttt 
1 3 g/1 OBmdTftOfc. &fz, ft 
«»WieOflMt«r. «Mfcfib?>*^5Mt*tt, 0.58Mpa (0.0 
6kgf/mm2 ) s 3.5Mpa (0.36kgf/mm2 ) X'fo^-fc* 

[0024] ^^^m^mco^^L. 

Sr^-I>8>f yfi/yny^xA (Jp§73 0Atm) 



(5) 
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ly^snmrnzmmmw (f^^^us^ r d f g s 4 

0j ) fciO, tt-tW»S#2000» S*^J!:§280 

[0025] ico J; d fcfflffl tJt«*>. !Sff7K^5 
C J: 9 > St?h*&£ 9 0 0 m j /cni2<0SSSf ftf^lt t 

iEV^hWwBtek^x^NWBeWfffli:*— ft 

[0 0 2 6]^^, AMcvmm 1 KfcWt . 0S§ 
*> . ±fa^x;NgH«ffli»£*# 5 ff A-f 6 i tti* 

7t. 

[0 0 2 7] 

f-i^y^u a— n^x?? y u— h 2 o&sfciixs^y 
^xyxyi — b3 oap^Jni., § 



mWmi/ >j n >">x^Ntc*H-& 1 8 0J£§iJMg^«: 
200g/l OntffC* 0 , 4fe«J1«*ftaW>H«Wi 
S*:Jjtt6 g/1 OmWCftofc. 4«A«ffl««^-(t: 
«Ts «-ftmcO«»tt*iis 0.85Mpa (0.087kgf/nM 
2) , 5.1Mpa (0.52kgf/nna2) Tfoift. 

%i,-hzm^T. mmmitmncoimizx*). mm 

comm. A-7i"<.-yay|8, ^11/^ b»Sr^-r 
* 84 yf-i^U 3 y?x;sfc&5 0 ft«~C , >>x;s»H£ 

(=§Mfc*-e#. WtfllfcWKfc, SafBtttOiK 
^ &q a n <7>36£^tf>&«£ Mix , 4/i^XMKHcoSf 

e 0 < s t> ere #> s c: t ifibtroiz. 

[0029] 

„ $#>^»>xy\BffiiWfc:*<7)«At ±4 
X?9-f T^-f y3B<7>^fe, ^x/sgiJiXs 



(51) Int. CI. 6 taSUIS-^- FI 

H0 1L 21/3065 H0 1L 21/302 

ycE^*rpTliaiTBl#2^ H* 



